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Authority and is transmitted to the applicant according to Article 36. 
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ISI This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and>br drawings which have 
been amended arKi are the basis for this report andA:>r sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the intemational application 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. 



PCT/FI 03i00064 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Articie 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1-15 as originally filed 

Claims, Numbers 

1 -21 filed with telefax on 26.04.2004 

Drawings, Sheets 

1/11-11/11 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international ey^ptication was filed, unless othenA/ise indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the International application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under 
Rule 55.2 an6for 55.3). 

3. With regard to any nucleotide andfer amino acid sequence disclosed in the international application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the intemational application in computer readeible form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the annendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be refenred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty^ inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-21 




No: 


Claims 


none 


Inventive step (IS) 


Yes: 


Claims 


1-21 




No: 


Claims 


none 


Industrial applicability (lA) 


Yes: 


Claims 


1-21 




No: 


Claims 


none 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 
D1: US-A-5306670 
D2: US-A-31 92307 
D3: WO-A1 -0021 344 



1 - The present invention relates to a method for embedding components in a base and 
forming contacts. 

2. The object of the invention is to provide the embedded components with contacts 
having high reliability. 

3. Document D1, which is considered to represent the most relevant state of the art, 
discloses (col. 7, 1. 1 - coL 8, 1. 2; Figs. 5a and 5b) a method for embedding a component 
84 in a base 76 and fomning electrical contacts with the component, the method comprising 
the steps of: 

- taking a baseboard 76 as the base, 

- making a hole 82 in the baseboard, 

- making conductive patterns 80 on the baseboard, 

- placing a component 84 in the hole 82, the component, the component having on 
its first surface contact areas for creating electrical contacts, 

- securing the component 84 in place in the hole 82, 

- making an insulating layer 90 on at least one surface of the base, the insulating 
layer 90 covering the component 84, 

- making contact openings 94, 96 for the component in the insulating layer, and 

- making conductors 104, 106 to the conducting openings 94, 96 and on top of the 
insulating layer, thereby forming electrical contacts with the component. 

The method proposed in claim 1 is distinguished over this known method at least in 

that: 

- the hole is made in the baseboard after making the conductive patterns, the position 
of the hole being selected in relation to the conductive patterns made on the baseboard. 
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- after making the hole a tape is laminated on the second surface of the baseboard, 

- the component is placed in the hole against the tape, 

- the component Is secured by filling the hole with filler material, and 

- after securing the component, the tape is removed. 

The subject matter of claim 1 appears, therefore, novel (Article 33(2) PCT). 

4. None of the other cited documents, which reflect the technological background, 
discloses or gives an incitement to the specific solution defined In claim 1 . 

Document D2 discloses a method wherein a component is placed within an opening 
made in a circuit board and then an upper and lower connector elements comprising each 
an insulating base and conductive areas are disposed over each surface of the board, 
thereby establishing electrical connection between the leads of the component and the 
conductor pattern on the circuit board. 

Document D3 describes a method wherein components are secured in an opening 
in a baseboard by filling the hole with resin and then the assembly is sandwiched between 
two resin coated copper foils. 

In view of the available prior art, the subject matter of claim 1 appears, therefore, to 
involve an Inventive step (Article 33(3) PCT). 

5- Claims 2-20 which define preferred embodiments of the invention are dependent on 
claim 1 and as such also meet the requirements of the PCT In respect of novelty and 
inventive step. 

6. Product claim 21 is independent as it refers to claims of a different category. Such 
a claim should define clearly all essential features of the invention, i.e of the claimed 
product. However, no proper features of an electronic module are specified in said claim. 
This results In lack of clarity of the subject matter. 

Insofar as the examiner can understand the subject matter of claim 21 , the following 
Is pointed out: 

The module claimed in claim 21 appears to differ from the modules disclosed in D1 
and D2 at least in that the component is secured in place by a filler material. It differs from 
the assembly known from D3 at least In that the contact areas of the embedded 
component are level with the surface of the baseboard. There are no indications to 
combine the teachings of the the cited documents. 
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7. The term "tape-like" (claims 1 and 5-8) has no well-recx>gnised meaning and renders 
the definition of the subject-matter unclear (Guidelines, Chapter III-4.5). 

8. The first method step defined in each of dependent claims 5-8, i.e. "the tape ... is 
removed", repeats a step already defined in claim 1. This leads to lack of clarity of the 
claims. 

9- The features of the claims are not provided with reference signs placed in 
parentheses in order to facilitate their understanding (Rule 6.2(b) PCT). 

10. Contrary to the requirements of Rule 5.1(a)(li) PCT, the relevant background art 
disclosed in the documents D1 and D2 Is not mentioned in the description, nor are these 
documents identified therein. 

11. The first paragraph on page 10 of the description (see, in particular, lines 9-11) 
implies that the subject-matter for which protection is sought may be different to that 
defined by the claims. This results in lack of clarity of the claims (Article 6 PCT) when the 
description is used to interpret them (see the Guidelines, C-lll, 4.3a). 

1 2. The unit of measurement "micron" used on page 11 of the description does not meet 
the requirements of Rule 10.1/(a)/and/(b) PCT and is not additionally expressed by the 
appropriate SI units (see the Guidelines, Chapter 11-4.15). 

**** 
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Claims: 



10 



15 



20 



25 



1 . A method for embedding a compoDent in a base and for fonning electrical contacts 
with the component, the method comprising 

— taking a baseboard as the base, 

— making a hole in the baseboard, 

— placing a component in the hole^ the component having, on its first sinface, contact 
areas or contact protrusions for creating electrical contacts^ 

— securing the component in place in the hole made in "ttie baseboard, 

— making an insulating layer on at least one surface of 'die base, in suc^ a way that the 
insulating layer covers the component, 

mftldng contact openings for the component in the in5ailating layer, and 

— making conductors to the contact openings and on top of the insulating layer, in 
order to fonn electrical contacts with the component, 

characterized by 

~ making conductive patterns on the baseboard, 

— selecting the position of the hole and aligning tihe component in relation to the 
conductive patterns made on the baseboard, 

and after making the hole 

— laminating a tape or a tspe-like film on Hie second surface of the baseboard, 

— placing tiie component in the hole made in the baseboard fixim die jBrsl-surface side 
of the baseboard, so that the first surface of the component lies against the tape or 
tape-like film and is siibstantially on ti)e same level as the second surface of the 
baseboard, 

— seciuing the component in place in the hole made in the baseboard by filling the hole 
with a filler material, and 

— after securing the component, removing -flie tape or tape-like film laminated on the 
second surface of the baseboard. 
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2, A method according to Claim 1 , in wiiich the hole, which is made in the baseboard of 
the circuit board for a component, is a through hole, 

3. A method according to Claim 2, in which insulating material is grown on the side 
walls of the hole made for a component, in order to create interference protection around 
the component. 

4. A method according to any of Claims 1 - 3, in wiuch the component to be placed in 
the hole is a microcircait. 

5, A method according to Claim 4, in which, after the securing of Ae microcircuit 



15 



_ or tape-like film laminated on the second sur&ce of the baseboard is 

removed, 

- an RCC foil is lacQineted onto the second surface of the baseboard, and 

- conductive patterns and coirtact openings for Uie components are made in the 
RCCfoiL 



20 



6. A method according to Claim 4, in which holes are made for feed-throughs and, after 
ihe securing of the microcircuit 



25 . 



30 



- the t^e or tape-like film laminated on the second sur&ce of the baseboard is 
removed, 

- RCC foils are laminated onto tfie first and secoid surfaces of the baseboard, 

- conductive patterns and contact openings for the components and feed-thioughs 
are made in tbe RCC foil lamiiiatEd onto the second sio&ce of Ae baseboard, 
and 

- conductive patterns and contact openings for die feed-tfaroughs are made in the 
RCC foil laminatc^l onto the second surface of the baseboard. 

7. A method according to Claim 4» in which, after the securing of the microcircuit 

- (he tape or tape-like film laminated on the second sur&ce of the baseboard is 
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removed, 

- a pre-preg q>oxy foil is made on the second sur&ce of the baseboard, 

- contact openings for the component are made in the epoxy foil, and 

- conductive patterns are made on top of the epoxy foil. 

8, A mettiod according to Claim 4, in which holes for fbcd-throughs are made in the 
base, and, after the securing of tfie miciocircuit 

. the tape or tape-like iihn laminated on the second surface of the baseboard is 
- removed, 

' pre-preg epo?^ foils are laminated onto the first and second sides of the 
baseboard, 

- contact openings for the component and feed-throughs are made in the epoxy 
foil of the second surface of the baseboard, and 

- contact openings for the feed-thronghs are made in the epoxy foil of the first 
surface of fhe baseboard. 



9. A method according to any of Claims 4 - 8, in which an electrical contact is formed 
] with the microcircuit firom Ae direction of the second surface of the baseboard, after tiie 
20 , tnicrocirciiit has been placed in the hole made in the baseboard- 



25 



30 



1 0. A method according to any of Claims 4 - 9, in which an electrical contact is formed 
witib. the microcircuit by growing conductive material in the contact areas of the 
microcircuit, or on top of its contact protrusions. 

1 1 . A method according to any of Claims 4 - 10, in which the electrical contact w^th flie 
microcircuit is formed without solder using a drcuit-board manufacturing technology. 

j 12. A method according to any of Claims 1 - 1 1, in which more than one component is 
embedded in the base in a corresponding manner. 

13. A method according to Claim 12, in which a separate hole is made in the baseboard 
for each component to be embedded in the base and each component to be embedded in 
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the base is located in its awn hole. 

I 
i 

14. A method according to any of Claims 1 - 13, in ^^^ch at least two microcircuits arc 
^ embedded in the base, and In ^ich a conductive layer is grown, which is connected 

5 directly to the contact areas or contact protrusions of at least two microcircuits, in order 
to connect the niicrocircuits electrically to each oAer to form an operational totality. 

15. A method according to any of Claims 1 - 14, in which a midtiJayer stracture is 
manu&ctured, in which there are at least four conductive layers on top of each other- 

10 

16. A method according to any of Claims 1 - 15, in which a first base and at least one 
second base are manufactured and the bases are assembled and secured on top of each 
other in such a way ^t the bases are ahgned in relation to each other. 

15 17. A mefliod according to any of Claims 1- 15, in which 



- a first and a second base and an inlermediate layer are manufactured, 

- the second base is placed above the first base and the second base is aligned in 
relation to ^ first base, 

20 - the intermediate layer is placed between ttie first and the second bases, and 

- fee first and second bases are lamina:ted to each other with the aid of the 
intermediate layer. 

1 8. A mefliod according to Claim 17, inwhidi 

- at least one Aird ba3e and an intermediate layer for each third base are 
manufactured, 

- each third base is placed in turn above the first and second bases and each third 
base is aligned in relation to one of the lower bases, 

- an intermediate layer is placed beneath each third base, and 

- the first, second, and each third base are laminated to each other with the aid of 
the intemiediate layers. 



I 

30 

i 
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